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in  endometriosis,  508-509 
genes  of,  16 
glycosylation  of 
changes  in,  319—322 
CN'tokine  regulation  of,  323-325 
IL-6-type  cytokines  and,  413-415 
mechanism  of,  325-327 
pathophysiological  changes,  322-323 
induction  of 
by  c^’tokines,  15-16 
by  lL-6,  313-315,  419-421 
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after  surgery,  505-507 
turpentine-induced,  377—379 
Acute  phase  response  elements  (APREs) 
in  APP  genes,  16 
DNA  binding  factors  and,  58-59 
in  lL-6  signal  pathway,  57 
JEBS  binding  of,  60-62 
NF-1L6  binding  to,  17 
Stat  protein  recognition  of,  58-59 
Acute  phase  response  factors  (APREs) 
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lL-l/IL-6  and,  71,  79 
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anti-lL-6  therapy,  131 
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ALL.  See  Acute  lymphoblastic  leukemia 
A//-trans  retinoic  acid  (ATRA),  457-458 
Alzheimer’s  disease,  lL-6  levels  in,  130 
AML.  See  Acute  myelogenous  leukemia 
Antioxidants 

and  inflammatory  evTOkine  production, 
332-338 

molecular  biological  effects  of,  336—338 
Aplasia,  IL-6  levels  in,  439 
APREs.  See  Acute  phase  response  elements 
APREs.  See  Acute  phase  response  factors 
Asthma.  See  also  Respiratory  inflammation 
IL-6-t\’pe  cytokines  and,  89 
IL-ll  'in,  89-90 
respiratory  viruses  and,  97 
ATRA.  See  A//-trans  retinoic  acid 

^Bacterial  endotoxin  (LPS) 

APR  induction  by,  108 
lL-l/lL-6  induction  by,  111-114,  222 
and  inflammator\'  cytokine  production, 
332-338 

opiop  mouse  resistance  to,  499-501 
and  septic  shock,  315,  336—338 
BAL.  See  Bronchoalveolar  lavage 
BMT.  See  Bone  marrow  transplantation 
Bone  marrow  transplantation  (BMT),  and 
CRP/lL-6  levels,  440-441 
Bronchoalveolar  lavage  (BAL) 
and  asthma,  89 

lL-6  levels  in,  287-290,  455-456 
(vachexia 

lL-6  levels  in,  130-  131 
OSM  and,  43 

Cancer.  See  also  specific  cancers 
asbestos-related 
CRP  levels  and,  435-437 
IgE  levels  and,  435-436 
lL-6  and,  385-387 
lL-6  serum  levels  in,  130,  446-448 
and  post-surgical  HMW  Fb  increase, 
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Cardiotrophin- 1  (CT-1).  See  also  IL-6-type 
lytokines 

and  cardiac  mvocx’te  hypertrophy,  12 
and  gpl30,  1-2 
C/EBP 

expression  of,  19 
family  members,  16,  19 
and  IL-6  promoter  induction,  2-3 
p53  and,  4-10 
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C/EBP/3-deficient  mice 
APR  in,  269-270,  377 
Ivmphoproliferativc  alterations  in, 

270-272 

Chronic  arterial  occlusion.  See  Ischemia 
Ciliarc'  neurotrophic  factor  (CNTF).  See  also 
Inflammatory  cytokines; 
Interleukin-6-t\’pe  cytokines 
in  APP  induction,  15 
in  APRE  phosphorx'lation,  23-24 
in  C/EBP  family,  19 
cytokines  related  to,  37 
and  gpl30,  1-2 
in  septic  shock,  407-409 
Ciliary  neurotrophic  factor  (CNTF) 
receptor,  213-215 

CNTF.  See  Ciliart'  neurotrophic  factor 
Corticosteroid  receptors.  See  Glucocorticoid 
receptors 

C-reacti\'e  protein  (CRP) 
as  APP,  109 

in  chronic  arterial  occlusion,  493-495 

IL-6  induction  of,  102-104,  106 

mRNA  half  life,  105 

in  neonatal  infection  diagnosis,  398-399 

regulation  of,  103-106 

serum  leyels  of 

and  asbestos-related  cancer,  435-437 
after  BMT,  440-441 
IL-6  and,  435-436 
after  surgery’,  505-507 
CRP.  See  C-reactiye  protein 
CRU.  See  Cytokine  response  unit 
CSF- 1 .  See  Macrophage  growth  factor 
CT- 1 .  See  Cardiotrophin- 1 
Cytokine  receptors.  See  also  Hematoproietin 
receptors 

SIF  activ  ation  and,  196-203 
Cytokine  response  unit  (CRU) 
binding  factor  (YYl),  239,  241-242 
NFfcB  competition  with,  245-249 
in  SAAl -promoter  repression,  242-245 
binding  sites  within,  239 
Cytokines.  See  also  Inflammatory  cytokines; 
lnterleukin-6-type  cytokines 
and  APP  induction,  15-16 
and  corticosteroid  receptors,  71—76 
glucrx'orticosteroid  inhibition  of,  79-80 
using  gpl30,  1-2 
IL-6-t\'pe,  1-2 
in  lL-1 1  regulation,  92 
induction  of 
by  LPS,  111-112 
by  taxol,  112,  114 
in  ISGF3  activation,  24-25 
and  liver  cell  metabolism,  416-418 
in  mammalian  development  regulation,  29 


networks  of,  71,  76 
and  GCSB,  73-75 

and  glucocorticosteroid  prcxluction,  71 
and  SOD  activity',  416-418 
synthesis/release  of,  109,  111-115 
and  TAT  activitv’,  416-418 

D  -factor.  See  Differentiation  stimulating 
D-factor 

Differentiation  stimulating  (D)-factor/LIF 
receptor,  480-481 
Disease,  IL-6  role  in,  130-131 
DNA-binding  factors,  IL-6-induced,  58-59 

Ei2.  See  Estradiol 
Endometriosis 
.\PP  in,  508-509 

inflammatory  cytokine  levels  in,  496-498 
17)3-Estradiol  (E2),  and  IL-6  gene 
expression,  82-84 
Ets  binding  site  (JEBS) 

APRF  binding  with,  60-62 
in  IL-6  signal  transduction,  57-58 
in  JRE-IL6,  55 

^JAS.  See  y-Interferon  activated  site 
GCSB.  See  Glucocorticosteroid  binding 
Glucocorticoid  receptors  (GR) 
cytokine  networks  and,  71-76 
and  gene  expression,  80-81 
and  NF-kB,  81,  84 
p65  and,  82 

and  transcription  factors,  80 
in  transcription  factor  superfamily,  79 
Glucocorticoid  response  elements  (GRE),  80 
Glucocorticoids 
and  cytokine  blood  levels,  71 
and  IL-6  gene  expression,  80-8 1 
immune  system  actions  of,  79-80 
Glucoconicosteroid  binding  (GCSB) 
basal  level  of,  73-75 
inflammatory  cytokines  and,  71,  73-76 
ai  acid  Glycoprotein  (AGP) 
in  chronic  arterial  exclusion,  493-495 
IL-6  REs  and,  16 
induction  of,  422 
regulation  of,  252 

gp80.  See  also  Interleukin-6  receptor 
cytokine  regulation  of,  465-^7 
gpl30.  See  also  Interleukin-6  receptor; 
Interleukin-6-ty'pe  cytokines; 

Soluble  gpl30 

cy  tokine  regulation  of,  465-467 
ftinctional  epitopes  on,  482-484 
and  IL-6R  endexy'tosis,  410-412 
in  lL-1 1  receptor,  2 
in  junB  activation,  56-57 
phosphory  lation  of,  23-24,  231-232 
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signal  transducer  function  of,  55 
signal  ttansduction  through,  25—26 
GR.  See  Glucocorticoid  receptor 

I  Iz-sensitive  kinases.  See  also  Protein 
kinases 

in  IL-11  signaling,  33,  37 
H7-sensitive  pathway 
in  IL-6  RE  activation,  62-64 
in  IL-6  signal  transduction  pathway,  56 
in  jutiB  activation,  56—57 
in  signal  transduction,  55-57 
Hcmatopoietin  receptors.  See  also  Cytokine 
receptors 

APP  gene  regulation  by,  191-194 
ligands  for,  166-169 
and  SIF  activation,  196-203 
subunits  of 

functions  of,  189-190 
signaling  function  of,  194-196 
Hepatic  acute  phase  gene  classes,  252—253 
Hepatoctte  growth  factor  (HGF) 
and  APP  synthesis,  419-421 
and  TAT/SOD  aaivit\',  416-418 
hFDGI.  See  Human  fibroblast-derived 
growth  inhibitor 

HGF.  See  Hepatocyte  growth  factor 
High  molecular  weight  fibrinogen  (HMW 
Fb),  post  operative  levels  of, 
388-390 

Histamine,  92-93,  96 
HMW  Fb.  See  High  molecular  weight 
fibrinogen 

Human  fibroblast-derived  growth  inhibitor 
(hFDGI),  IL-6  identity  of,  1 

Immunoglobulin  E  (IgE) 
piost-surgical  response  of,  477-479 
serum  levels  of 

and  asbestos-related  cancer,  435-437 
IL-4  and,  435-436 

Inflammatory’  cytokines.  See  also  Ciliary' 

neurotrophic  factor;  Interleukins; 
Leukemia  inhibitory'  factor; 
Oncostatin  M;  Tumor  necrosis 
factor 

antioxidants  and,  332-338 
in  endometriosis,  496-498 
inhibition  of,  33 1 

y-Interferon  activated  site  (GAS).  See 
also  Palindromic  interferon  response 
element 

IL-6RE  binding  to,  58 
Star  factor  binding  to,  56 
Interfcron-a  (IFN-o) 

and  adrenal  cortex  regeneration,  491-492 
and  myeloma  cell  growth,  457—458 


Interferon-stimulated  gene  factor  3  (ISGF3), 
16,  24-25 
Interleukin-l  (IL-1) 
and  ACTH  levels,  71,  79 
in  AGP  induction,  252 
antioxidants  and,  331-338 
in  APP  induction,  15,  102-106 
synthesis/release  of,  109,  111-115 
Interleukin- 1)3  (IL-1^) 
and  GCSB,  71,  73-76 
in  SAA  induction,  102-105 
TIMP-1  induction  by,  462-464 
Interleukin-6  (IL-6) 
and  ACTH  levels,  71,  79 
action  mechanism  of  IL-6,  129-130 
activity  of,  55 
AGP  regulation  bv,  252 
in  ALL,  391-394 
APP  induction  by,  15,  102-106 
and  APP  synthesis 

HGF  and  RA  influence  on,  419-421 
after  tissue  damage/infection,  313-315 
and  APR,  1-2 

in  APRF  phosphorylation,  23-24, 
229-231 

in  B  cell  differentiation,  311-313 
biological  activities  of,  129 
and  cancer,  385-387 
clinical  applications  of,  380-383 
in  CNS,  403-405 
in  CRP  induction,  102-105,  252 
cytokines  related  to,  37,  213-215,  222 
and  cytotoxic  chemotherapy 
clinical  trails  with,  357 
evaluation  of,  359-360 
effect  on  leukemic  cell  lines,  294-296 
funaional  analysis  of,  262-263 
C/EBP)3-deficient  mice  in,  269-272 
by  gene  targeting,  265-272 
IL-6-deficient  mice  in,  265-269 
and  GCSB,  71,  73-76 
hFDGI  identified  as,  1 
and  human  myeloma  cells,  132 
and  IgE  response,  477—479 
IL-6  mutant  antagonists  of,  131-132 
and  IL-6R,  222-223 
induction  of 
bv  CRP,  109 
by  LPS,  111,  266 
by  taxol,  112,  114 

IRF- 1  gene  pi  RE  enhancer  aaivation  bv, 
349-352 

junB  gene  induaion  by,  56-57 
kinase  activation  by,  55-56.  See  also 
Tyrosine  kinases 

and  leukemic  blast  cell  growth,  295-296 
and  leukemic  cell  lines,  294-295 
and  LPS-induced  septic  shock,  315 
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and  MDS,  299-300 
mechanism  of  action  of,  129-130 
mRNA  expression 
in  CNS,  403-405 
lesion-induced,  488-490 
multiple  effects  of,  55 
murine-human  chimeras,  422-423 
in  mvcloid  leukemic  cell  line  Ml, 

■  485-486 

mveloproliferatise  disease  models, 
301-302 

in  neonatal  infection  diagnosis,  398-399 
and  N-r«r  genes  activation,  300 
OSM  induction  of,  48 
and  osteoclast  activation,  377 
in  osteoporosis,  212,  376-377 
phvsiologic  actions  of,  282 
production  of 
in  ALL,  391-394 
antioxidants  and,  332-335 
cell  tx'pes  invoK  ed  in,  120,  308 
inhibition  of,  331-332,  338 
in  PTL,  10-12 

receptor-binding  residues  of,  400-402 
regulatorv'  actions  of,  55 
response  modulation,  4-10 
role  in  disease,  130-131 
in  SAA  induction,  104-105 
serum  levels  of 
in  AIDS,  130-131 
in  aplasia,  439 
in  BAL,  455-456 
after  BMT,  440-441 
in  cutaneous  disease,  432-433 
diagnostic/prognostic  value  of,  10-12 
diurnal  variations  in,  468-470 
fluoxetine  treatment  and,  474-475 
in  ischemia,  493-495 
in  ovarian  cancer,  446-448 
post-operative,  506-507 
in  septic  shock,  407-409 
signal  transduction  residues  of,  400-402 
structure-function  analvsis  of,  131 
synthesis/ release  of,  109,  111-115 
TlMP-1  induction  by,  462-464 
HTOsine  kinase  actis  ation  by,  55 
lnterleukin-6  (lL-6)  action 
on  murine  tumor  models 
mechanisms  of.  346-352 
metastasing  tumor  mcxlels,  343-346 
myeloid  leukemia  models,  342-343 
on  transcription  factor  regulation, 
347-349 
on  tumor  cells 

immune  svstem  insolvement  in, 
346-k7 

lRF-l/lRF-2  and,  347-348 


lnterleukin-6  (lL-6)  chaperones 
antibodies  as,  123-125 
in  blood,  120-121 
and  lL-6  masking,  121-123 
and  immunotherapv-induced  lL-6  levels, 
125-126 

lnterleukin-6  (lL-6)-deficient  mice.  See 
also  opiop  mice 
APP  synthesis  in,  313-315 
B  cell  differentiation  in,  311-313 
bone  defects  in,  267-268 
CFU-s  reduction  in,  309-310 
embrv’onic  development  of,  309 
generation  of,  265-267,  309 
inflammator)'  response  in,  268-269 
osteoclast  activity’  in,  375-377 
osteoporosis  in,  375-377 
ovariectomv-induced  bone  loss  in, 
375-377 

pleiotropic  defects  in,  308-309 
septic  shock  protection  in,  315 
T  cell  growth/fiinction  in,  310-311 
lnterleukin-6  (lL-6)  gene  expression 
adenovirus  vectors  for,  282-290 
E2  regulation  of,  82-84 
glucocorticoid  repression  of,  80-81 
and  N-rat  gene  activation,  300 
steroid  regulation  of,  79-80 
lnterleukin-6  (lL-6)  promoter 
p53  and,  5-7 

transcription  factors  and,  2-3 
lnterlcukin-6/LlF  response  factor,  502-503 
lnterlcukin-6-like  immunoreactivitx', 
450-451 

lntcrleukin-6  receptor  (1L-6R).  See  also 
lnterleukin-6-n’pe  cytokine 
receptors;  Soluble  lnterleukin-6 
receptor 

gp80  subunit  of,  55,  465-467 
gpl30  subunit  of,  2,  55,  465-467 
high-affinitv -complex  stoichiometrx’, 
471-473 

1L-6/1L-6R  internalization,  223-224 
mcxlels  of  interaction  of,  1 30 
mRNA  cxpre.ssion,  in  CNS,  403-405 
and  myeloma  cell  growth,  457-458 
signal  mediation  by,  64-67 
signal  transduction  through,  55-56.  See 
also  lL-6  signal  transduction 
pathvvav 

soluble  subunits  of,  64-67 
lnterleukin-6  receptor  (1L-6R)  antagonists, 
129 

development/characterization  of,  131 
and  lL-6  activitx’  on  mveloma  cells, 
132-133' 
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molecular  design  of,  136-137,  147-149, 
215-218 

lL-6  mutagenesis,  139,  142-147 
and  lL-6Ra/gpl30  interface,  144-147 
molecular  modeling,  138-141 
superantagonist  generation,  143-144 
lnterleukin-6  response  elements  (lL-6  RE) 
activation  of,  56,  62-64 
in  APP  genes,  16 
DNA  motifs  in,  55 
GAS  affinity’  for,  58 
lL-6-induced  DNA  binding  factors  and, 
58-59 

JEBS-APRF  binding,  60-62 
JRE-1L6,  55 

proteins  binding  with,  252-253, 

256-258 

amino  acid  sequence  analysis  of, 
255-256 

purification  of,  253-255 
Stat  protein  binding  to,  62,  459-461 
tyrosine  phosphorylation  and,  62 
lntcrlcukin-6  signal  transduction  pathway 
APRE  activation  by,  56,  62-64 
and  gpl30  phosphorylation,  231-233 
H7-sensitive  pathway  in,  56,  62-64 
1L-6R  and,  55—56 
lL-6  RE  activation  by,  62-64 
JEBS  factors  mediation  of,  57-58 
model  of,  233 
protein  kinases  and,  55-56 
Stat  protein  involvement  in,  55-56, 
58-59 

lntcrlcukin-6-type  cy'tokinc  receptors.  See 
also  Hematopoictin  receptors 
APP  gene  elements  regulation  bv, 
191-194 

lnterleukin-6-t\’pe  cytokines.  See  also 
Cardiotrophin-1;  Ciliary' 
neurotrophic  factor;  Interleukin- 1 1; 
Leukemia  inhibitory  factor; 
Oncostatin  M 
and  AML,  297-299 
and  APP  glvcosvlation,  319-326, 
413-415' 

clinical  applications  of,  383-385 
and  CRP  levels,  435-437 
in  gene  therapy  of  melanoma,  361-371 
and  glvcosylation  regulation,  323-325 
and  gpl30,  1-2,  23-24,  42 
and  IgE  levels,  435-437 
and  leukemic  cell  lines,  294-295 
and  melanoma,  369-371 
and  myeloproliferative  disease  models, 
'301-303 

soluble  receptor  subunits  of,  213-215 
and  TAT/SOD  activity,  416-418 


lnterleukin-8  (IL-8),  and  selectin-P-mediated 
platelet  adhesion,  395-397 
Interleukin- 1 1  (lL-11) 
in  airway  fluids,  94—95 
and  airways  hyperrespKjnsiveness,  95-96 
in  APP  induction,  15 
in  asthma,  89-90 

biologically  active  regions  of,  152-153, 

160- 163 

clinical  applications  of,  384-385 
cytokine  regulation  of,  92 
cy’tokines  related  to,  37 
and  gpl30,  1-2,  37 
histamine  regulation  of,  92-93 
infectious  agent  stimulation  of,  93-95 
kinase  activation  by,  31-37 
and  leukemic  blast  cell  growth,  297 
and  leukemic  cell  lines,  295,  297 
lung  cell  production  of,  91-92 
mutagenesis  of 

and  biological  activity,  159-163 
C-terminal  alanine-scan,  155—158, 

161- 163 

N-tetminal  alanine-scan,  158-163 
myeloproliferative  disease  models, 
301-302 

pleotropic  nature  of,  90 
primarv'  response  gene  activation  by, 
36-37 

in  pulmonary  biology/homeostasis,  96-98 
in  respirators'  inflammation,  89-90, 
96-98 

in  septic  shock,  407-409 
in  signal  transduction,  3 1 

H7-sensitive  kinases  involved  in,  33 
Jak  family  tyrosine  kinases  in,  32-33 
MAP  kinases  in,  33 
protein  kinases  involved  in,  31-34 
second  messenger(s)  involved  in,  34 
sre-family  kinases  in,  33-34 
transcriptional  factor(s)  im'olved  in, 
34-35 

tyrosine  kinases  in,  32—34 
\’ir^  stimulation  of,  93-98 
Interleukin- 1 1  receptor,  and  gpl30,  2,  16 
Interleukin- 12  (IL-12),  2 
actions  of,  274 
radioprotection  by,  276-278 
radiosensitization  by,  276-278 
Interleukins.  See  also  Inflammatory 

c'y'tokines;  Interleukin-6-t\'pe  cstokines 
pituitary  hormones  and,  429-431 
Ischemia 

APP  serum  levels  in,  493-495 
IL-6  serum  levels  in,  493-495 
ISGF3.  See  Interferon-stimulated  gene 
factor  3 
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I  EBS.  See  Ets  binding  site 
fRE-IL6.  See  Interleulun-6  response 
elements 

junB  gene  activation 

H7-sensitive  pathway  in,  56-57 
by  IL-6,  56 

posi’s  sarcoma  cells,  OSM  and,  49 

X>eukemia  inhibitory  factor  (LIF).  See  also 
Intlammatory  cv'tokines; 
Intcrleuldn-6-n'pe  ct’tokines 
in  APP  induction,  15 
in  APRF  phosphorylation,  23-24 
cstokines  related  to,  37 
and  gpl30,  1-2 

and  leukemic  blast  cell  grow'th,  296-297 
and  leukemic  cell  lines,  295 
in  mammalian  development  regulation,  29 
m-hLIF  hybrids 

amino  acid  sequences  of,  166-167 
binding  activitt'  of,  165-176 
specific  biological  activiu’  of,  168-169 
mLIF  binding  activity',  168-169 
mLIF  cry'stal  structure,  179—186 
mveloproliferative  disease  models,  302 
renal  mesangial  cells  and,  424-425 
in  septic  shock,  407-409 
Leukemia  inhibiton,’  factor  receptor 

(LIF-R).  See  also  Differentiation 
stimulating  factor/LlF  receptor 
gpl30  in,  55 

hLlF  binding  to,  165-166 
and  leukemic  cell  lines,  295-297 
soluble  subunits  of,  213-215 
Leukemia  inhibitort’  factor  response  element 
(LIF-RE) ' 

activation  of,  452-454 
in  myeloid  leukemic  cells,  452-454 
and  P19  carcinoma  cell  line,  426-428 
Leukemic  blast  cell  growth,  lL-6-t\'pe 
cytokines  and,  295-297 
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